Induction of a sodium-dependent depolarization by external calcium removal in human sperm.
Removal of external calcium with EGTA (from 2.5 mm to nanomolar levels) caused a remarkable depolarization in human sperm. This depolarization was initially fast. It was followed by a slow phase that brought the Vm to values of over 0 mV in 1-2 min. The slow and sustained phase correlated with a sustained decrease in intracellular calcium. However, calcium removal still induced depolarization in sperm with enhanced intracellular calcium (induced by progesterone), indicating that the sustained depolarization was not caused by a sustained intracellular calcium decrease. The depolarization was reduced as the external sodium content was substituted with choline, indicating that it was due to a sodium current, and was observed in lithium but not in tetramethylammonium-containing medium. In low sodium medium, the addition of sodium after calcium removal induced depolarization to the extent of which slightly increased in 2 min. The depolarization was completely inhibited by external magnesium (Ki = 1.16 mm). The addition of calcium or magnesium to calcium removal-induced depolarized sperm induced hyperpolarization that was inhibited by ouabain and was also prevented in medium without potassium, suggesting that the activity of the electrogenic Na+,K+-ATPase was involved. The conductance activated by calcium removal might unveil the presence of a calcium channel that in the absence of external calcium allows sodium permeation and that in normal conditions might contribute to the resting intracellular calcium concentration.